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(54) ACCELERATOR PEDAL MECHANISM FOR VEHICLE 


(57) A pedal rod (12) connected to an accelerator 
pedal (10) has one end which is a free end. A friction 
generating device (20) is disposed at the free end of the 
pedal rod (12). the friction generating device (20) has a 
cylindrical housing (26) as a feted friction member, a 
movable friction member (28) disposed movabiy in the 
interior of the housing (26) and kept in contact with the 
housing, and a friction member return spring (30) for 
urging the movable friction member (28) in a predeter- 
mined direction. When the accelerator pedal (10) is 
depressed, the free end of the pedal rod (12) pushes 
both movable friction member (28) and friction member 
return spring (30). so that there occur friction between 
the movable friction member (28) and the housing (fixed 
friction member) and friction induced by the friction 
member return spring (30). Upon release of the acceler- 
ator pedal (10). the movable friction member (28) is 
returned to its original position by the friction member 
return spring (30). 
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Description 
[Held of Art] 

[0001] The present invention relates to a vehicular 
accelerator pedal mecnanism wherein a fractional force 
is imparted to the accelerator pecai when tne driver of 
the vehicle steDS on the accelerator pedal, while the 
same lorce is diminishea wnen tne pedal is reiurneo. 

[Background Art] 


10 


[0002] When an automobile or the like is allowed to 
travel at a constant speed, the driver of the automobile 
is required to maintain the accelerator pedal at a certain :s 
position, which has heretofore been a cause of fatigue 
of the driver. Particularly in the case where an accelera- 
tor position sensor is attached directly to an accelerator 
pedal mechanism, an accelerator cable is omitted and 
therefore a frictional force exerted on the driver 20 
becomes extremely small, which especially affects the 
drive's fatigue. For avoiding such an inconvenience, that 
is, for eiiminaiing the driver's fatigue in vehicular opera- 
tion, there has been proposed a mechanism wherein a 
friction disc is mounted on aTotating shaft of the accel- 25 
erator pedal to impart a frictional force to the accelerator 
pedal when the driver of the vehicle concerned steps on 
the pedal. 

[0003] However, in the conventional mechanism 
wherein a frictional force is merely exerted on the accel- 30 
erator pedal when depressed, the frictional tree may 
cause an insufficient return of the accelerator pedal 
when the pedal is released and returned. 
[0004] A mechanism for eliminating the fear of occur- 
rence of such an insufficient return of the accelerator 35 
pedal is proposed in Japanese Patent Laid Open No. 
168337/91. The mechanism disclosed therein is pro- 
vided with a main shaft (a pedal rotating shaft) which 
rotates in accordance with depression of the accelerator 
pedal and which is biased by means of a return spring 40 
so as to return a rotational angle to the original position^ 
Further, in this mechanism, a friction generating device 
for generating friction which resists the rotation of the 
main shaft upon depression of the accelerator pedal is 
connected to the main shaft through an engaging/disen- 45 
gaging means. The engaging/disengaging means con- 
nects the main shaft and the friction generating device 
with each other when the accelerator pedal is 
depressed and « disconnects the two from each other 
when the pedal ts released. so 
[0005] According to this construction, upon depres- 
sion of the accelerator pedal, the friction generating 
device and the main shaft are brought into connection 
with each other through the engaging/disengaging 
means to impart a frictional force to the accelerator 55 
pedal On the other hand, upon release of the accelera- 
tor pedal, thefriction generating device and the main 
shaft are disconnected from each other by the engag- 


ing/disengaging means tc diminish the friction force 
working on the accelerator pedal. As a result when the 
accelerator pedaJ is returned to its original position, the 
friction force generated by the friction force generating 
device is diminished least tnere snould occur an insuffi- 
cient return of the accelerator peaal. 
[0006] In the above conventions! mecnan:srr.. the 
main shaft adapted to rotate with Depression of the 
accelerator peaai and tne incnon generating oevice 
which imparts a frictional torce to the accelerator pedal 
are disposed coaxially with each other. Therefore, it is 
necessary that the friction area and the coefficient of 
friction between the friction generating device and the 
main shaft be taken relatively large. For this reason, it 
has so far been required to enhance the durability of the 
related components at their friction surfaces. 
[0007] Moreover, when the accelerator pedal is 
returned, it is possible to reduce the frictional force gen- 
erated by the friction generating device, but for ensuring 
the return of the accelerator pedal, it is necessary that 
the biasing force of the return spring tor returning the 
main shaft be set large. This gives rise to a drawback 
such that a larger force (treading force) is required in the 
accelerator pedal treading direction. 
[0006] The present invention has been accomplished 
in view of the abovementioned problems and it is an 
object of the invention to provide a vehicular accelerator 
pedal mechanism capable of satisfying a required per- 
formance with use of a small friction force, thereby 
reducing the frictional force at friction surfaces in com- 
parison with the prior art also capable of setting small 
the biasing force of a return spring, and simple in struc- 
ture and low in cost 

[Disclosure of the Invention] 

[0009] According to the present invention, in order to 
achieve the above-mentioned object there is provided, 
in combination with a vehicular accelerator pedal mech- 
anism including an accelerator pedal, a pedal rod con- ■ 
nected to the accelerator pedal, and a pedal shaft which 
supports the pedal rod prvotably, a vehicular accelerator 
pedal mechanism further including a fixed friction mem- 
ber fixed to a vehicle, a movable friction member capa- 
ble of moving in contact with the fixed friction member, 
and a friction member return spring for urging the mov- 
able friction member in a predetermined direction, and 
wherein the pedal rod has a free end on the side oppo- 
site to the accelerator pedal with the pedal shaft as a 
center, and when the pedal rod moves upon depression 
of the accelerator pedal, it causes the movable friction 
member to move against the friction member return 
spring while allowing the movable friction member to be 
in contact with the fixed friction member. 
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[3rief Description o: the Drawings] 
[0010] 

Fig. 1 is a plan view showing a vehicular accelerator 

pedal mecnanism according to an embodiment of 

the present invention; 

Fig. 2 is a side view thereof; 

Fig. 3 is an emargea seaionai view tanen on line A- 

A in rig. 2; 

Fig. 4 is a sectional view taken on line B-B in Fig. 3; 
Fig. 5 is an enlarged sectional view taken on line C- 
C in Fig. 3; 

Fig. 6 is a view corresponding to Pig. 3. showing a 
vehicular accelerator pedal mechanism according 
to another embodiment of the present invention; 
Fig. 7 is a sectional view taken on line D-D in fig. 6; 
Fig. 8 is a plan view showing a vehicular accelerator 
pedal mechanism according to a further embodi- 
ment of the present invention; 
Fig. 9 is an enlarged sectional view of a friction gen- 
erating device illustrated in Fig. 8; and 
Fig. 10 is a sectional view taken on iine E-E in Fig. 
9. 

[3est Mode for Carrying Out the Invention] 

[001 1J The present invention will be described below 
with reference to the accompanying drawings. 
[001 2] Fig. 1 is a plan view showing a vehicular accel- 
erator pedal mechanism according to an embodiment of 
the present invention. Fig. 2 is a side view thereof; Fig. 
3 is an enlarged sectional view taken on line A-A in Fig. 
2. and Fig. 4 is a sectional view taken on iine B-B in Fig. 
3. 

[001 3] An accelerator pedal 1 0 is secured to one end 
of a pedal rod 12. the opposite end of which is a free 
end. A bracket 1 4 is fixed to a vehicle body (not shown) 
and a pedal shaft 1 6 is supported by the bracket 1 4. The 
pedal rod 1 2, at an intermediate position of its length, is 
supported pivotabiy about the pedal shaft 16. Thus, the 
accelerator pedal 10 and the free end of the pedal rod 
12 are located on opposite sides with respect to the 
pedal shaft 16. 

[0014] A pedal return spring 18 is mounted on the 
pedal shaft 16 and one end thereof is hooked to the 
pedal rod 12. With the pedal return spring 18. the pedal 
rod 12 is urged in a direction in which the accelerator 
pedai 10 returns to its original position (the position 
before depression). At the free end position of the pedal 
rod 12 is disposed a friction generating device 20. which 
is fixed to the bracket 1 4. 

[0015] Attached to the bracket 14 is an accelerator 
position sensor 24 having an arm 22 which is adapted to 
Displace itself to convert a pivotal motion of the pedal 
rod 1 2 into rotation The accelerator position sensor 24 
detects the amount of depression of the accelerator 
pedal 10 in accordance with the displacement of the 


arm 22. A detailed description of the position sensor 24 
having the arm 22 will here be omitted because it is of a 
known structure. 

[001 6] In Fig. 2, the solid line positions of the acceler- 
5 ator pedal 10 and the pedal rod 12 are with the acceler- 
ator pedal 10 not depressed, while the dotted line 
positions thereof are with the accelerator peda! 1C 
depressed. 

[001 7] As snown in Figs. 3 ano 4, tne mciion general- 

io ing device 20 has a cylindrical housing 26 serv ing as a 
_f ixed fri cti on member which is fixed to the brackej_T4^ a 
' Hnovaoie~ motion member 28^hi cjHs^pf.cy,dedJrU^ 
interior of the housing 26 and which is movable in con- 
tact with the housing 26, and a friction member retur n 

is spring 30 for urging the movable friction member 28 in a 
^predetermined direction within the housing 26. It is 
desirable that the housing 26 be formed using a mate- 
rial having a high strength and having a rust preventing 
property, such as stainless steel. A hole or cutout 32 is 

20 formed axially in an outer wali of the housing 26. Tne 
free end of the pedal rod 1 2 is inserted through the cut- 
out 32 into the housing 26. The housing 26 and the 
bracket 14 are fixed together with rivets 34. provided the 
fixing means for the housing and the bracket is not lim- 

25 rted thereto. 

[001 8] As shown in Figs. 3 and 5. the movable friction 
member 28 is in a bisplit shape obtained by cutting a 
generally columnar member into two along the axis 
thereof, and as the material thereof is used an oleoresin 

30 such as an oleopolyacetal. Between the two movable 
friction member halves 28 is mounted a spring 36 which 
urges'them in radial directions away fromeach other. 
With the spring 36, the semi-columnar outer wall sur- 
face of each movable member harf 28 is kept in contact 

as with the inner wall surface of the housing 26. On both 
sides of the two movable friction member halves 28 are 
respectively disposed a first plate 38 which faces the 
spring 36 and a second plate 40 on the side opposite to 
the spring 36. It is optional whether the first and second 

40 . plates 38. 40 are to be connected with each other or not 
[0019] In Figs. 3 and 4. the solid line position of the 
pedal rod 12 is with the accelerator pedal 10 not 
depressed. That is. in both figures, the pedal rod 12 
does not move any more in the right direction. In Fig. 4. 

45 upon depression of the accelerator pedal 10. the pedal 
rod 12 becomes movable leftwards from its solid line 
position. 

[0020] An abutment member 42 for contact with the 
second plate 40 of the movable friction member 28 is 

so fixed to the free end of the peoalr^ 

housing" 26. Since the movable friction member 28 is 
urged toward the accelerator pedal 10 by means of the 
friction member return spring 30, the second plate 40 
located on a side face of the movable friction member 

55 28 comes into contact with the abutment member 42. 
[0021 ] In the present invention constructed as above, 
the free end of the pedal rod 12 positioned oh the side 
opposite to the accelerator pedal 10 with respect to the 
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pedal shaft 15 acts on the friction generating device 20 
when the accelerator pedal 10 is depressed. More spe- 
cifically, the pedal rod 12 moves pivotaily upon depres- 
sion of the accelerator pedal 10 and its free end pushes 
both the movable friction member 28 and the friction 5 
member return spring 30. In this case, the movable fric- 
tion member 28 moves while the outer wall surface 
thereof is kept in contact with trie inner wall surface of 
tne housing 26 as a iixed friction memoer by means o; 
the spring 36, so that the contacted portion serves as a w 
frictional force at the time of depression of the accelera- 
tor pedal 10. 

[0022J Thus, in the present invention, a frictional force 
is created by the movable friction member 28 upon 
depression of the accelerator pedal 10. is 
[0023] Next, upon release of the accelerator pedal 10. 
as shown in Figs. 1 and 2. the pedal, rod 12 moves piv- 
otaily to the opposite side under the action of the pedal 
return spring 18. whereby the accelerator peda! 10 is 
restored to its state before the depression. That is. in 20 
Figs. 3 and 4, the pedal rod 12 (abutment member 42) 
is returned from its dotted line position to its solid line 
position. 

[0024] As a result, in the friction generating device 20, 
the compressed state of the friction member return 25 
spring 30 by the depression of the pedai rod 12 is 
released, so that the movable friction member 28 is 
returned up to the position before depression of the 
accelerator pedal 10 by means of the friction member 
return spring 30. That is, the movable friction member 30 
28 is returned from Hs dotted line position up to its solid 
line position in Figs. 3 and 4. This force of the friction, 
member return spring 30 acting to return the movable 
friction member 28 is added also as a force for returning 
the pedal rod 12 from its dotted tine position up to its 35 
solid line position: 

[0025] Thus, in the present invention, upon release of 
the accelerator pedal 10, the accelerator pedal 10 can . 
surely be returned to its original position with two forces, 
the force of the pedal return spring 18 and the force of . 40 
the friction member return spring 30. It is not likely at all 
that there will occur an insufficient return of the acceler- 
ator pedal. 

[0026] Thus, in the present invention, the friction gen- 
erating device 20 is actuated by the free end of the 45 
pedal rod 12 positioned on the side opposite to the 
accelerator pedai 10 with respect to the pedal shaft 16. 
Moreover, the friction generating device 20 is of a sim- 
ple structure wherein the movable friction member 28 . 
and the friction member return spring 30 are merely so 
pushed by the free end of the pedal rod 12 when the 
same rod moves pivotaily. Therefore, by utilizing a lever 
ratio centered on the pedal shaft 16, a required perform- 
ance can be satisfied with a small frictional force That a 
small frictional force suffices is advantageous to ensur- 55 
ing the durability and reliability of the friction generating 
device 20. Besides, the simple structure of the friction * 
generating device 20 permits the same device to be 


manufactured less expensively. 
[0027] Further, since the accelerator pedal 10 is 
returned to its original position with two forces, the force 
of the pedal return spring 18 and the force of the friction 
member return spring 30. the returning motion cf the 
accelerator pedai 10 is no: affected even rf tne friction 
generating device 20 does not function to a satisfactory 
extent. 

[0028] Referring now to Figs. 6 ana 7, mere is illus- 
trated a friction generating device according to another 
embodiment of the present invention, in which same ref- 
erence numerals as in the embodiment illustrated in 
Figs. 3 and 4 represent the same portions as in the pre- 
vious embodiment. A plate 44 located on a pedal rod 1 2 
side is provided sideways of a movable friction member 
28. The plate 44 has an external shape which substan- 
tially conforms to the inner wall surface of a housing 26. 
The plate 44 has a recess 46 of a shape which permits 
a free end of the pedal rod 12 to be fitted therein. This 
construction permits the pedal roo 12 to work on the 
center of the movable friction member 28 without lateral 
deflection. 

[0C29] Also in this embodiment illustrated in Figs. 6 
and 7, the movable friction member 28 and a friction 
member return spring 30 are pushed by the free end of 
the pedal rod 12. so that there can be attained the same 
effect as in the previous embodiment illustrated in Res. 
3 and 4. 

[0030] Referring now to Figs. 8 to 10, there is illus- 
trated a friction generating device according to a further 
embodiment of the present invention. This friction gen- 
erating device 50 has a housing 52. a pair of movable 
friction members 54 capable of moving freely within a 
housing 52, and a friction member return spring 56 for 
urging the paired movable friction members 54 in a pre- 
determined direction. For example, the housing 52 is 
rectangular in section, and a total of two friction plates 
58 made of stainless steel are fixed to inner surfaces 
opposed to each other of the housing 52. The paired 
movable friction members 54 are formed using an ole- 
oresin such as an oleopolyacetal. The movable friction 
members 54 are held by a body 60 and are urged in 
directions away from each other by means of a spring 
62 so as to be kept in contact with the fixed friction 
plates 58 fixed to the housing 52 no matter to which 
position the movable friction members 54 may move. 
[0031] Sideways of the body 60 which holds the mov- 
able friction member 54, there are provided a spring 
guide 64 formed on the friction member return spring 56 
side and a plate 66 formed on the side opposite to the 
spring guide 64. In the plate 66 is formed a recess 68 of 
a shape which permits a free end of a pedai rod 12 to be 
fitted therein. 

[0032] Also according to, the construction of this 
embodiment the movable friction member 54 and the 
friction member return spring 56 are pushed by the free 
end of the pedal rod 12, there can be attained the same 
effect as in the embodiment illustrated in Figs. 3 and 4. 
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[industrial AppiiCabilliyj 4, 

[0033] As set forth above, the vehicular accelerator 
pedal mechanism according to the present invention is 
of a simple structure such that the movable friction s 
member and the friction member return spring are 
pusned by tne free end cf the pedal rod located on the 5. 
side ooposite to the accelerator pedal with the pedal 
snatt as a center. Therefore, a small trictional force suf- 
fices to meet a required performance in comparison io 
with the conventional structure wherein a shaft is 
rotated by an accelerator pedal. That a small frictional 
force suffices is advantageous to ensuring high durabil- 
ity and reliability of the friction generating device. 
Besides, the friction generating device can be manufac- :s 
tured less expensively because of a simple structure 
thereof. 

[00341 Further, by replacing the movable friction mem- 
ber and the friction member return spring, it is possible 
to satisfy various requests. Additionally, even in the 20 
event the movable friction member and the friction 
member return spring should become defective in their 
return function, no influence is exerted on the returning 
motion of the accelerator pedal performed by the pedal 
return spring. 25 


A vehicular accelerator pedal mechanism accord- 
ing to claim 2, wherein said fixed friction member is 
fixed to an inner surface of a cylindrical housing, 
and a cutout for insertion therein of said pedal rod 
is formed axially in said cylindrical housing. 

A vehicular acceieraior pedal mechanism accord- 
ing to any of claims l to 4, wherein a Dlate having a 
recess for frrtng tnerein of said pedai rod is pro- 
vided sideways of said movable friction member. 


Claims 



1. In an accelerator pedal mechanism including an 
accelerator pedal/a pedal rod connected to said „ 
accelerator pedairand a Dedal shaft which supports ^ ~0 > 

said pedal rod prvotabtythe improvement charac- 
terized by further including a fixed friction membe 
fixed to a vehicle, a movable friction "member capaT 
bie of moving in contact with said fixed friction 
member, and a friction .member return sprinjffoT* 
urging said movable friction member in a predeter- 
mined direction, and wherein said pedal rod has a 
free end on the side opposite to said accelerator 
pedal with said pedal shaft as a center , and when 40 
the pedal rod moves upon depression of the accel- 
erator pedal, ft causes said movable friction mem- 
ber to move against said friction member return 
spring while allowing the movable friction member 
to be in contact with said fixed friction member. 4$ 



2. A vehicular accelerator pedai mechanism accord- 
ing to claim 1, wherein said movable friction mem- 
ber comprises two members, and a spring is 
disposed between said two members to urge the so 
two members in directions away from each other. 


3. A vehicular accelerator pedai mechanism accord- 
ing to daim 2, wherein said fixed friction member is 
formed by a cylindrical housing, and a cutout for ss 
insertion therein of said pedal rod is formed axially 
in said cylindrical housing. 
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Fig.l 
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Fig. 2 
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Fig. 4 
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Fig. 5 
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Fig. 6 
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Fig. 8 
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Fig. 9 
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